The paper studies an inventory model for deteriorating items when demand for the item is dependent on the selling price. Shortages are allowed and backlogged, and price inflation is taken into consideration. Further, it is assumed that the supplier permits the inventory manager to settle his accounts within a given specified time period. Numerical examples are cited to illustrate the model and to study the sensitivity of the model to change in model parameters.
Introduction
In classical inventory models it is generally assumed that the inventory manager settles his account with the supplier as soon as the ordered quantity arrives. However, in today's business transactions it is frequently observed that the supplier allows his customer a grace period within which he can repay his dues without having to pay any interest, or may delay the payment beyond the permitted time in which case interest is charged. Since, before settling the account with the supplier, the inventory manager can sell the goods, accumulate revenue and earn interest, it makes economic sense for the manager to delay the settlement of his account to the last day of the permissible settlement period. Goyal (1985) first developed an EOQ model under the condition of permissible delay in payments. Shinn et al. (1996) extended the model by considering quantity discount for freight cost. Aggarwal and Jaggi (1995) and Hwang and Shinn (1997) extended Goyal's model to consider deterministic inventory model with constant rate of deterioration. Later Jamal et al. (1997) extended Aggarwal and Jaggi's model to allow for shortages. Ghosh (2006, 2007) studied deterministic inventory models with quantity dependent permissible delay period. Shah and Shah (1998) developed probabilistic inventory model for deteriorating items when delay in payment is permitted. Ghosh (2008) investigated a stochastic inventory model with stock dependent demand under conditions of permissible delay in payments.
The above models were developed under the assumption that inflation does not play a significant role on the inventory policy. However, from financial point of view, one may consider an inventory to be a capital investment, and, as such, it should compete with other assets for an organization's limited capital fund. It is, therefore, important to investigate how time-value of money influences various inventory policies. The first study in this direction has been reported by Buzacott (1975) , who considered EOQ model with inflation, subject to different types of pricing policies. Misra (1979) developed a discounted-cost model and included internal (company) and external (general economy) inflation rates for various costs associated with an inventory system. Sarker and Pan (1994) surveyed the effects of inflation and the time value of money on order quantity with finite replenishment rate. Some studies were also conducted with variable demand, see, for example, Uthayakumar and Geetha (2009), Maity (2010), Vrat and Padmanabhan (1990) , Datta and Pal (1991) , Hariga (1995) , Hariga and Ben-Daya (1996) and Chung (2003) .
In this paper, we consider a dynamic inventory model for deteriorating items allowing shortages and under inflation, when demand is price dependent and the inventory manager enjoys a fixed permissible delay in payment. The paper is organized as follows.
In section 2, we analyze the model. In section 3, examples are cited and a sensitivity analysis of the model is carried out. Finally, in section 4, a discussion on the model is given.
The Mathematical Model and Its Analysis
The following notations have been used in the study: The demand rate at time t is given by
We take the length H of the planning horizon to be such that the demand rate at the end of the planning horizon remains non-negative, that is, .
This may also be ensured by taking b a  .
We assume that the planning horizon is divided into n reorder intervals of length T, so that we have nT H  . Further, the costs and selling price during a reorder cycle is assumed to remain the same as that at the beginning of the cycle. Thus, the price in the , and hence the demand rate is
The inventory policy is to place an order at the beginning of each reorder interval, and the order quantity is just sufficient to meet the backorders in the previous period and the demand during the first T 1 units of time in the current period. 
Solving the differential equations, we get
The different costs incurred during the planning horizon are as follows:
(i) Total ordering cost:
(ii) Total purchasing cost: Since the inventory manager can earn revenue by selling his goods when Using the software MATLAB, we get the following output: From the above tables we have the following observations:
As M increases T 1 increases.
(ii) As H increases T 1 decreases.
(iii) As r increases T 1 decreases, but T increases.
(iv)
As increases, both T 1 and T decrease.
(v) As p increases, both T 1 and T increase
Conclusion
The paper studies a dynamic inventory model for deteriorating items. The demand for the item is dependent on the selling price and unmet demand is backlogged. The replenishment source allows the inventory manager a certain fixed period of time to settle his accounts. No interest is charged during this period, but beyond it the manager has to pay an interest. The effect of inflation on various costs is also taken into consideration. The optimum ordering policy is determined by maximizing the total profit over the planning horizon.
